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This  report  doctaents  several  tasks  accomplished  under  the  project  titled 
"Reconnaissance  Sensor  Systen  Exploitation**.  It  Is  intended  to  give  a brief 
S'HBMry  of  the  sensor  evaluations  and  analyses  performed  under  the  project  along 
with  Data  Rase  and  Northeast  Test  Area  (BETA)  support  provided.  Other  efforts, 
considered  to  be  of  limited  interest  to  the  reconnaissance  community,  are  not 
included  in  this  report.  Detailed  Information  on  any  of  the  efforts  completed 
during  the  contract  may  be  obtained  rrot  Hr.  A.  Pane 111.  RADC  CIRRI),  Crlfflss 
APR  BT  13441. 
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This  final  report  docueentfl  the  result*  of  twe’ve  eonths  of  Bata 
toss  operations,  test  area  support  for  sense; “ , and  sensor  evaluation. 
This  was  accocplished  b>  contractual  personne.  on-slte  at  KADC  and  the 
Stockbridge  Test  Site. 

The  Data  Base  has  been  a valuable  resource  for  lsagery,  technical 
documents  and  other  intelligence  lntorcatlon  which  could  be  drawn  upon 
hy  both  the  nilitary  and  industrial  coacunity. 
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I STEODUCT  I ON' 


Eocusented  in  this  re;:ort  are  the  activities  perforate!  under  Contract 
El"* '02-~5-~-!i?r;  it  covers  the  period  2 May  1976  through  June  1976.  Three 
primary  tasks  are  discussed  in  the  report.  These  tasks  are: 

1 . 1 . SENSOR  EVALUAT I ONE 

T^-e  basic  objective  of  the  sensor  evaluation  task  was  to  determine  the 
reconnaissance  effectiveness  of  various  sensor  systems  and  to  identify  their 
per romance  characteristics.  In  addition,  the  use  of  different  fil»/ filter 
types  to  achieve  optisurs  results  was  investigated. 

Appraisal  of  system  performance  by  trained,  skilled  inage  interpreters 
r era  ins  the  least  controversial  and  nost  effective  neans  of  evaluating  sensor 
aodificationr.  and  r.ew  applications. 

1.2.  DATA  BASE  OPERATIONS 

Since  its  inception  rn  1965,  the  RADC/IRRE  Reconnaissance  Data  Base  has 
been  a valuable  resource  for  nulti sensor  aerial  imagery,  technical  documents, 
ground  truth  data,  and  other  intelligence  information  to  be  drawn  upon  by 
member.:  ov  the  military  and  industrial  reconnaissance  .-immunity.  It  is 
unique  in  that  it  provides  a readily  available  source  of  information  to  aid 
in  solving  reconn* i sane*  problems  concerning: 

o Target  Location  and  Identification 

o Seneor-Syste*  Development 

o Multiaensor  Interpretation  and  Analysis  Techniques 


o Digital  large  Processing  Techniques , and 

o laage  Pi*  ceasing  and  Reproduction  Development . 

Throughout  the  tenure  of  this  contract,  the  De'.a  Base  has  been  in  operation 
from  0800-1730  hours  Monday  through  Friday. 

1.3.  NORTHEAST  TEST  AREA  (BETA)  SUPPORT 

The  Northeast  Test  Area  comprises  two  elements: 


1.3.1. 


Simulated  NATO  Tactical  Ta 


Three  flight  '^rridors  and  a designated  boundary  encompACslng  the  Albany, 
NT  area  contain  s*ve>\ty-two  NATO  target  analogs.  Throughout  the  contract 
duration,  target  folders  of  these  targets  have  been  updated  with  current 
inegery  examples  (when  available)  and  other  ground  truth  data. 
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1.3.2. 


Th«  Military  Equipment  Display  Atm  is  located  at  tbs  StockbrlAfe  Tast 
Site  and  consists  of  silitary  units  whose  presence  in  the  battlefield  is 
identifiable  based  on  the  array  of  specific  types  of  equipment  in  unique 
configurations.  Each  unit  is  tactically  positioned  as  though  on  a battle- 
field, concealed  when  appropriate,  and  canouflaged  when  required.  Mainte- 
nance of  all  equipment  located  in  the  MEM,  and  ground  truth  documentation  of 
the  site,  was  accoaplished  throughout  this  program. 

This  report  contains  a description  of  the  werk  performed  under  these 
tasks  during  the  13  months  of  the  contractual  effort. 


SECTION  2 


PROGRAM  TASKS 

2.1.  TASK  I - SENSOR  EVALUATIONS 


The  evaluations  accomplished  during  the  period  of  this  program  varied  in 
their  objectives  and  scope.  Brief  summaries  of  each  evaluation  are  presented 
to  document  the  objective,  evaluation  method,  and  results.  Detailed  informa- 
tion on  each  evaluation  can  be  obtained  by  contacting  Mr.  A.  Fanelli,  RADC/IRRE, 
Griff iss  AFB,  NY  13441. 


2.1.1.  Resolution  Measurement s 


To  indicate  mission  quality,  a resolution  ana. /sis  of  selected  imagery 
covering  the  Floyd  resolution  target  was  performed.  Both  line -of -flight 
(LCD  and  cross-line-of-flight  (XLOF)  readings  were  taken.  All  data  were 
recorded  on  a "Data  Reduction  Worksheet"  (Table  1)  that  was  designed  at  the 
onset  of  the  program.  Computation  of  resolution  noted  in  cycles  per  milli- 
meter was  made  on  imagery  collected  during  five  missions  by  using  the  follow- 
ing formula: 


where 


R = ( . 00396 )(h) 

(x)(f) 


?.  = Resolution  (cycles/mm) 

h * Height  (AGL  feet) 

f = Focal  length  (inches) 

x = Combined  width  of  bar  and  spare  taken  from  the  smallest  resolved 

bar  (feet) 


Tables  2 and  3 are  logs  of  the  analyzed  resolution  of  the  Wild  RC-8  Mapping 
Camera  using  both  2443  (Ektachrome  I.R.)  and  2402  (Plus-X  Aerographic,  ESTAR  BASE) 
film  tyres.  Results  of  the  analysis  are  as  follows: 


mission 


Film  Type 


Average  Resolution 

lot 


Average  Resolution 



iP.75-20 

2402 

i?.75-23 

2402 

R75-23 

2443 

6.68  cy/mm 
10.05  cy/mm 
18.56  cy/mm 


18.03  cy/mm 
20.24  cy/mm 
15.87  cy/mm 


These  result*  are  limited  in  usefulness  because  of: 

(a)  The  small  sample  of  imagery  collected  over  the  resolution  target, 
and 


(b)  The  fact  that  the  location  of  the  resolution  target  within  the 
format  changed,  causing  fall-off  and  resolution  loss  for  certain 
readings. 
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Reduction  Worksheet 


Table  3 Data  Reduction  Worksheet 


Mb 


Tht  majority  of  resolution  measurements  were  made  on  the  KS-87  CPA  and  KS-87 
Non-CPA  film  which  will  be  discussed  under  the  sub-section  titled  Comparative 
Evaluation  of  KS-87  Non-CPA  And  KS-87  CPA  Imagery. 


oarative  Evaluation  Of  KS-87  Non-CPA  And  KS-87  CPA  In 


The  object  of  this  evaluation  was  to  determine  the  value  of  the  applica- 
tion or  the  CPA  (Concurrent  Photon  Amplification ) technique  to  aerial  recon- 
naissance photography.  Concurrent  Photon  Amplification  (CPA)  is  a technique 
that  was  developed  to  expand  the  amount  of  j-erceptible  detail  on  an  image 
when  low-level  lighting  conditions  exist.  The  CPA  technique  provides  an 
overall  uniform  nor.-imaging  exposure  simultaneously  with  the  imaging  exposure. 
This  effectively  increases  the  film  speed  o*  a particular  photographic  emul- 
sion by  capturing  electrons  to  form  silver  atoms,  some  of  which  in  turn  will 
tend  tc  increase  the  site  of  the  pre-image  a-d  sub-image  specks  formed  by  the 


if 

imaging 

—V, 

Researc 

and  the 

obtain 

Kodak  2<*C2  Black  and  White  film  was  used  for  the  major  portion  of  flight 
testing.  Twelve  attempts  at  imagery  acquisition  were  accomplished  with  this 
film.  Eleven  missions  were  successful.  A camera  malfunction  occurred  on  the 
first  mission  flown.  Table  - depicts  the  missions  flown  for  this  evaluation. 

The  evaluation  was  conducted  in  three  phases.  The  first  phase  was  a 
resolution  analysis  and  a comparison  of  the  CPA  and  Non-CPA  photography. 
Resolution  was  measured  on  photography  collected  simultaneously  by  both 
cameras  mounted  in  an  r.ADC  Plight  Test  Division  C-131  aircraft.  A diagram  of 
the  resolution  target  located  at  the  Ployd  site  and  used  for  this  evaluation 
is  depicted  in  Figure  1;  bar  widths  are  giver,  in  Table  5.  Tables  6 through 
11  are  logs  of  the  analysed  resolution  or.  both  CPA  and  Non-CPA  cameras.  It 
was  found  that  the  average  X10F  resolution  of  imagery  acquired  by  the  CPA 
camera  (vs.  Non-CPA)  was  greater  or.  5 out  of  5 missions  flown.  LOF  resolu- 
tion o:  imagery  was  greater  for  the  CPA  on  3 out  of  6 missions  f.ovn,  and  the 
same  for  both  or.  one  mission  (GR75-005).  On  2 missions,  GR75-01I  and  GR7S- 
01~,  the  LOP  resolution  was  greater  or  imagery  collected  by  the  .kxn-CFA 

Phase  II  of  this  study  consisted  of  a subjective  evaluation  o:  imagery 
collected  simultaneously  over  the  Military  Equipment  Display  Area  ( i "EDA ) at 
the  C'ockbridge  Test  Site.  The  imagery  was  viewed  by  two  experience)  image 
interpreters  employing  all  target  identification  techniques.  As  a - esult  it 
was  determined  that  the  CPA-enhanced  imagery  exhibited  increased  interpreta- 
oility  oyer  the  normally  exposed  imagery  (Figure  2).  Sensitometric  tests 
have  indicated  that  an  increase  in  image  speed  has  been  limited  to  lower 
densities.  Thus  the  CPA  technique  seems  to  have  potential  advantages  in 
light  conditions  where  shutter  speeds  are  a limiting  factor. 
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TABLE  4 


Missions  Flown  For  CPA/Non-CPA  Evaluations 


Kiss ion- Kicsier 

Date-Flown 

Film  Tyne 

GR  75-002*" 

7 Jan  75 

2402 

GR  75-0G4 

9 Jan  75 

2402 

GR  75-005 

30  Jan  75 

2402 

GR  75-011 

11  Mar  75 

2'*02 

GR  75-C12 

13  Mar  75 

?4C2 

GR  75-013 

17  Mar  75 

2402 

GR  75-015 

10  Apr  75 

2402 

GR  75-015 

14  Apr  75 

2402 

GR  75-017 

15  Apr  75 

2445 

GR  75-021 

5 May  75 

2445 

GR  75-024 

8 May  75 

2402 

GR  75-027 

15  Kay  75 

2402 

GR  75-028 

20  May  75 

2402 

GR  75-038 

11  Jun  75 

2424 

Caaera  Malfunction 


Diagram  of  Resolution  Target 


FLOYD  ENGINEERING  TARGET 
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Table  6 Data  Reduction  Worksheet  (Continued) 


Table  7 Data  Reduction  Vorkahaat 


Table  R Data  Reduction  Worksheet 


Table  8 Data  Reduction  Worksheet  (Continued) 


TmKi«  9 Mt(  Reduction  Work«h«*t 
MISSION  MO.  DATE 


PFt*c — ^Tfi  fTF^ 


Table  11  Data  Deduction  Worksheet 


Copy  available  !o  DDC  rtnpn  nol 
pennlt  hilly  lfuible  lepioUiicli-'n 


TABLF.  I*  RESULTS  OF  INTERPRETER  TESTING 


Figure  3 Mission  Sucsary 


PROJECT  OFFICER: 


MISSION  OBJECTIVE(S) : 


F-STOP: 


MISSION  DATA 


PROJECT: 


DATE  FLOW: 


MISSION  #: 


SENSOR: 


ALTITODE(S) : 


SCALE(S): 


FILM  TYPE: 


CAMERA  SPEED: 


PILOTS: 


OPERATOR: 


FILTER(S): 


AIRCRAFT: 


TAKEOFF: 


LANDING: 


WEATHER: 


MAP  DATA 


SERIES : 


SCALE: 


SHEET(S) : 


OBJECTIVES  COVERED: 


GROUND  COVERED: 


QUALITY: 

FILM  EXPENDED: 


OVERLAP : 


SI DELAP: 


EVALUATION 


REMARKS : 


U -1  1*1  "Vf 
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ptnaium 


PARAMETER  TO  BE  FOUND 


MISSION  PLANNING  FORMULAS 


FORMULA 


GROUND  COVERAGE  (STATUTE  MILES) 
(SINGLE  VERTICAL  PHOTO) 


G = H x P 
S,280xf 


NUMBER  OF  FLIGHT  LINES 
REQUIRED 


- V ~ G + 1 
r‘  Z/lQO^L, 

G(  100  ' 


CYCLE  RATE  (FRAMES/SECOND)/ 
INTERVALOMETER  SETTING 


,1.68  x V x f\ 

' P X H ' 
s 


(^ — ) 
100-0V 


FILM  USAGE  RATE  (FEET/MILE) 


Fp*  = (£)  x (£.)  x (igg^)  x (506.3) 
s 


Ground  Coverage  Per  Exposure  (Statute  Mile) 

Fils  Format  Short  Side  (Inches) 

Focal  Length  (Inches) 

Number  of  Flight  Lines  Required 
Width  of  Area  (Statute  Miles) 

Sidelap  Percentage 
Cycle  Rate  (Franes/Second) 

Aircraft  Ground  Speed  Ir.  Knots 
Aircraft  Altitude  (AGL) 

Overlap  Percentage 
Intervalometer  Setting 
Film  Usage  Rate  (Fee t/aile) 

Film  Format  Long  Side  (inches)  to  include  distance  between  frames 


Figure  5 


applications.  The  total  nunber  of  documents  received  in  the  data  base  through- 
out the  tenure  of  the  contract  was  135. 

Once  docuaents  were  logged  into  the  data  base  storage  and  retrieval 
system,  they  were  assigned  consecutive  numbers  and  filed  in  numerical  order. 
Document  sign-out  cards  were  prepared  for  each  document  received. 

2. 2. 1.3.  Support  Data  Collection  And  Reduction 

Any  collateral  imagery  data,  e.g. , ground  truth  information,  flight  logs 
for  individual  missions,  charts  and  maps,  were  maintained  in  the  data  base. 

The  most  voluminous  category  of  support  data  is  the  map  and  chart  file. 

During  the  course  of  the  contract,  numerous  maps  and  charts  of  various  scales 
were  ordered  from  DMA  and  USGS  by  data  base  personnel.  The  primary  purpose 
of  these  maps  and  charts  was  to  provide  plotting  bases  for  imagery  coverage, 
and  for  mission  planning  purposes. 

In  addition,  charts  w-jre  ordered  to  support  projects  carried  on  by  RADC 
engineers  and  their  contractors. 

2. 2. l.u.  Data  Base  Services 

Once  raw  data  were  refined  and  incorporated  into  the  storage  and  retriev- 
al system,  data  base  personnel  assisted  all  data  base  users  in  their-  retrieval 
of  requested  information.  Written  requests  that  were  approved  by  the  appro- 
priate authority  have  been  satisfied  throughout  the  tenure  of  the  contract. 

The  majority  of  requests  were  for  various  types  of  target  scenes  on  convention- 
al aerial  photography,  and  on  infrared  and  side-looking  rsdar  imagery.  Over 
200  such  requests  have  been  filled  during  the  thirteen  months  of  the  contract. 
The  following  matrix  illustrates  a variety  of  tasks  undertaken  in  the  RADC/ 

IRRE  Reconnaissance  Data  Base  by  requesting  agencies  and  projects  where 
avaiiable.  (See  Table  13.) 

2.2.1. 5.  Data  Bane  Enhancement 

Data  base  enhancement  includes  new  or  improved  procedures  for  accomplish- 
ing data  base  reduction  and  services,  as  well  as  physical  improvements  which 
provide  more  efficient  ai.d  economic  use  of  the  facility. 

The  major  enhancement  programs  accomplished  under  this  contract  are 
briefly  described  in  the  following  sub -paragraphs. 

2. 2. 1.6.  Initiation  Of  A Master  Cover  Index 

A Master  Cover  Index  depicting  area  coverage  of  the  data  base  imagery 
holdings  was  initiated  and  prepared  throughout  the  course  of  the  contract. 

All  imagery  plot  sheets  were  keyed  to  the  AMS  Series  and  V502  Series  1:250,000 
scale  charts  as  a base  for  the  master  index.  These  plot  sheets  were  traced 
on  clear  acetate  overlay  material,  and  were  filmed  with  a 35n<s  microfilm 
camera  on  a reduction  of  21x.  Microfilm  of  the  index  was  input  by  1:250,000 
area  coverage  and  stored  in  microfilm  jacxets  alphanumerically. 
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For  many  year*,  no  mastar  index  of  image  coverage  was  available  in  the 
data  base.  A nuaber  of  methods  were  undertaken  to  prepare  and  maintain  a 
master  cover  index,  with  little  success.  Initially,  a master  cover  trace 
keyed  to  ONC  charts  was  prepared;  however,  the  bulk  involved  in  storage,  and 
the  awkwardness  of  handling  this  material,  precluded  the  use  of  this  method. 

The  use  of  a computer  readout  was  attempted  and  shelved  because  input  prepa- 
ration was  too  time-consuming.  RRC  personnel  developed  and  initiated  a 
microfilm  Master  Cover  Index  that: 

(a)  Requires  little  storage  space, 

(b)  Offers  easy  handling, 

(c)  Offers  easy  viewing  on  the  Recordak  Magnaprint  Reader, 

(d)  Allows  a hard  copy  record  to  be  made  if  needed,  and 

(e)  Saves  time  locating  specific  area  coverage  when  filling  various 
imagery  requests. 

All  conventional  aerial  photographic  and  infrared  plots  were  transferred 
to  the  Master  Cover  Index,  microfilmed,  placed  in  microfilm  jackets,  and 
stored  in  a retrievable  manner. 

2. 2. 1.7.  Initiation  Of  A Special  Reference  Index  Depicting  Available  Aerial 
Photographic  and  Infrared  Coverage  Of  Military  Bases  In  The  United 
States 

Because  of  the  many  requests  for  aerial  coverage  of  military  installations 
in  the  United  States,  a sp  _ial  reference  index  was  developed  and  maintained. 
Military  installations  were  targetted  on  each  roll  of  imagery  (photo  and 
infrared).  Mission  numbers  were  recorded  and  m-p  tacks  with  index  flags  were 
prepared  with  the  appropriate  missions  numbers  and  placed  in  the  target  area 
on  a 1:3,500,000  Military  Installation  chart.  Three  different-colored  tacks 
and  flags  were  used  to  delineate  the  type  of  military  installation,  i.e. , 
Arisy=White  Tack/Vnite  Flag,  Air- Force -Orange  Tack/Orange  Flag,  Navy-Orange 
Tack/White  Flag.  "All  red  tacks/red  flags"  denotes  the  availability  of 
thermal  infrared  coverage. 

This  index  saved  many  manhours  of  searching  through  rolls  of  imagery  to 
satisfy  requests  for  aerial  coverage  of  specific  military  installations. 

2. 2. 1.8.  Initiation  of  a Special  Reference  Index  Depicting  Available  Aerial 
Photographic  Coverage  of  Major  Cities  in  the  United  States 

A special  reference  index  similar  to  the  one  depicting  available  imagery 
of  military  installations  was  developed  and  maintained  to  denote  holdings  of 
aerial  imagery  of  major  cities  in  the  United  States.  Major  cities  were 
targetted  on  each  roll  of  imagery  (photo  only).  Mission  numbers  were  re- 
corded and  map  tacks  with  index  flags  identifying  the  aerial  photographic 
mission  numbers  were  placed  In  the  appropriate  geographic  location  on  a 
1:2,0s*.;, C00  United  States  map. 

As  with  the  Military  Installation  Index,  this  index  saved  numerous 
manhours  of  searching  through  roll*  of  imagery  to  satisfy  requests  for  aerial 
coverage  of  specific  major  cities. 
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2. 2. 1.9.  Reduction  Of  Film  Library  Holdings 

An  inventory  of  roll  film  holdings  at  the  onset  of  the  contract  revealed 
that  much  of  the  film  library  consisted  of  duplicate,  out-dated,  unusable  and 
extraneous  film.  For  two  months  imagery  was  viewed  to  determine  its  worth. 
During  the  following  month  approximately  20%  of  the  roll  film  was  deleted 
from  the  system.  This  film  purge  gained  space  for  newly  acquired  imagery  and 
provided  for  more  economic  use  of  shelf  space. 

2.2.1.10.  Initialization  Of  A Magnetic/Digital  Tape  Data  Base 

Because  of  the  continuous  build-up  of  magnetic/digital  tapes,  it  became 
necessary  to  establish  a storage  and  retrieval  system  for  this  type  of  data. 
Special  tape  storage  racks  were  assembled  in  the  data  base,  and  several  tapes 
were  logged  into  the  system.  Sign-out  cards  were  prepared  for  each  tape. 

2.2.1.11.  Physical  Improvement  Of  The  Data  Bsse 

At  the  onset  of  the  contract,  the  entire  40 ' x SO*  data  base  was  re- 
arranged to  allow  cleaner  and  more  efficient  storage  areas,  more  secure 
control  over  materials  being  removed  from  the  data  base,  ar.d  meet)  secluded 
and  roomy  working  space  for  data  base  users.  In  addition,  out-dated  materials 
were  purged  from  filing  cabinets  and  map  flats,  and  a more  efficient  nap  and 
mission  data  filing  system  was  established. 

2.3.  TASK  3 - NORTHEAST  TEST  AREA  (NETA)  SUPPORT 

The  Northeast  Test  Area  (NETA),  developed  under  contract  for  the  Recon- 
naissance and  Mapping  Branch  (IRE)  of  the  Rose  Air  Development  Center  (RADC), 
satisfies  the  lor.g-existing  need  for  a temperate  cone  sensor  test  area. 
Centered  in  New  York  State,  the  NETA  facilitates  reconnaissance  study  of 
industrial  and  military  complexes,  communications  systems,  and  topographical 
features  representative  of  world  temperate  zor.es.  Features  that  characterize 
the  Northeastern  United  States  which  replicate  world  temperate  zones,  and  in 
particular  Europe,  are: 

(a)  Topography  - river  systems,  mountains  and  plains 

(b)  Climate  - continental  with  maritime  influence 

(c)  Vegetation  - agricultural  and  pastoral  lands,  softwood  and  hardwood 
forests 

(d)  Target  Types  - communications,  industrial,  topographic  ar.d  military. 
2.3.1.  Simulated  NATO  Targets 


Approximately  seventy-two  targets  located  in  three  flight  corridors  and 
a designated  boundary  encompassing  the  Albany,  NY  area  are  representative  of 
the  twenty-five  NATO  tactical  target  categories  (see  Figvsre  6).  Many  of  the 
SATO  tactical  targets  documented  for  use  in  SETA  reconnaissance  evaluations 
are  also  usable  within  a strategic  target  study.  The  value  of  these  target 
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NATO  Tactical  Target  Categories 


A - Airfields 

B - Bomb  Damage  Assessment  (Conventional)  None 

C - Bomb  Damage  Assessment  (Nuclear)  Available 

D - Bridges 

E - Coastal  Strips 

F “ Dam/Hydro-Deetric  Power 
G — Electric  Power  Substations 
H - Electronics 
I - Femes  ami  River  Crossings 
J - Gun  Emplacements/Positions 
K - Helicopter  Landing  Arcai/Troop  and  Drop  Zones 
L - Industries 

M - Loc<rs 


N - Military/Government  Control  Centers 
^ - Military  Installations 
P - Missiles 
Q - POL 

R - Ports/Harbours 
S - Rail  Facilities 
T - Road  Jjnct ions 
U - Route  Reconnaissance 

V - Shipping 

W - Thermal  Power  Plants 
X - Troop/Vehicle  Activity 

Y - Tunnels 


'■  MEDA  A-STOCKBRIDGE  B-VERONA  C-FLOYD 


Figure  6 Location  Oi  NATO  Tactical  Targets 
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types  is  evidenced  by  the  interest  expressed  by  various  DOD  agencies  who  are 
interested  in  developing  automatic  classification  techniques  for  reft  mce 
map  generation  far  a family  of  targets  which  includes  most  of  those  tested 
below. 

(a)  Industrial 

oil  - steel  - aluminum  - chemical 

(b ) Transportation 

canal  locks  - highways  - bridges  - airfields  - seaports 

(c)  Military 

arsenals /storage  depots  - Air  Force  bases  - nuclear  sub-bases  - air 
defense  sites 

(d)  Research 

missile  test  sites  - nuclear  engine  and  power  labs  - electronic 
equipment  test  areas 

Throughout  the  contract  duration,  target  folders  of  these  72  targets 
have  been  updated  with  current  ground  truth  data  and  reconnaissance  imagery 
examples.  Detailed  information  about  each  target  has  been  collected  and 
placed  in  each  target  folder.  These  folders  contain  a "Base  Pack’’  and  a 
"Sensor  Pack".  Included  in  the  "Base  Pack"  are  large-and  small-scale  anno- 
tated maps,  photographic  and  textual  ground  truth,  and  large-and  small-scale 
photography  including  annotated  prints  and  stereograms.  In  many  instances 
engineering  blueprints,  sketches  and  diagrams  of  the  targets  are  al3o  avail- 
able. "Sensor  Packs"  contain  photo  and  infrared  and  side- looking  radar 
imagery.  Assistance  was  provided  to  the  users  of  this  material  throughout 
the  contractual  effort. 

2.3.2.  Military  Equipment  Display  Area  (MED A ) 

To  complement  the  existing  targets,  a Military  Equipment  Display  Area 
(MEDA)  was  developed.  Using  the  Stockbridge  Test  Annex  to  provide  a tactical 
setting,  realistic  military  groups  have  been  deployed.  The so  groups  include: 

SAM  SITE 

AAA  SITE 

SSM  SITE 

HEAVY  ARTILLERY  BATTERY 

MORTAR  BATTERY 

ARMORED  GROUP  (To  include  dummy  tank) 

ASSAULT  ENGINEER  GROUP 
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GROUND  DEFENSIVE  POSITIONS 

TACTICAL  COMMAND  POST  HEADQUARTERS 

MILITARY  VEHICLE  CONVOY 

TACTICAL  SUPPLY  POINT 

V/STOL  AIRCRAFT  SITE 

These  groups  include  demilitarized  but  functional  vehicles,  guns,  tanks,  and 
personnel  carriers  »rtu.cn  can  be  maneuvered  to  simulate  the  activities  of 
operational  tactical  units.  Figure  7 is  a reduction  of  an  engineering  draw- 
ing of  the  overall  plan  of  the  MEDA. 

The  principal  accomplishments  under  the  NETA  task  were: 

A.  Maintenance  of  all  target  groups  - This  includes  equipment  mainte- 
nance, and  grooming  of  ground  and  earth  works  to  give  each  target 
site  an  occupied  look. 

B.  Updating  of  Target  Folders  - As  with  the  NATO  targets,  a target 
foJder  has  been  prepared  on  each  target  family  in  the  MEDA.  New 
information,  including  aerial  and  ground  photography,  was  added  to 
the  folders  as  it  became  available.  In  addition,  new  target  folders 
were  constructed  for  the  Simulated  Frog  7 Missile  Site  and  the 
V/STOL  Aircraft  Site.  Engineering  drawings  were  prepared  (Figures 

B & 9 are  reductions  of  these  drawings),  and  a "Base  Pack"  and 
"Senoor  Pack"  were  constructed  for  each  folder. 

C.  Ground  Truth  Data  Collection  - Current  ground  truth,  i.e.,  weather 
conditions  and  ground  photography  of  selected  targets,  was  collected 
during  periods  of  overflights  of  the  KS-87  CPA  and  KS-B7  Non-CPA 
systems. 

D.  Acquisition  of  New  Targets  - In  preparation  for  the  future  UPD-X 
flight  testing  over  the  MEDA,  additional  targets  were  procured  from 
the  New  Yo.-k  and  New  Jersey  National  Guard  Units  at  Fort  Drum  NY. 

Two  salvaged  M-8“  mortar  carriers,  and  three  M-*“tA  155mm  Self- 
Propelled  Guns  were  acquired  for  inclusion  in  the  MEDA.  Coordina- 
tion between  RADC,  New. York  and  New  Jersey  National  Guard  units,  and 
"D"  Company  of  the  “2n  Maintenance  Bn.,  Utica  NY,  was  accomplish- 
ed to  arrange  for  movement  and  demilitarization  of  these  new  targets. 

2.3.3.  Northeast  Test  Area  Application 

The  NETA  and  the  MEDA  provide  fully  documented  targets  that  will  allow 
for  the  conduct  of  a broad  r*nge  of  multiservice,  rcultisensor,  and  multi- 
spectral  evaluations  for: 

Reconnaissance  Cycle  ana  Intelligence  extraction. 

Reconnaissance  Sensor  System  Evaluations. 

Human  Factors  Testing. 
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Figure  7 Engineering  Drawing  of  StocVbrldge  Overall  Plan 


Figure  8 Engineering  Drawing  of  Slmilatad  frog  7 Kleelle  Site 


SECTION  3 


SUMMARY 


All  of  the  tasks  defined  in  the  contract  statement  of  work  have  beer, 
completed,  with  the  results  being  described  in  Section  2 of  this  report. 
Contract  hours  were  applied  100%  to  the  effort.  Emphasis  was  placed  on  those 
tasks  which  were  assigned  the  highest  priorities  by  the  contract  monitor. 

Rome  Research  personnel  feel  confident  that  the  Data  Base  and  the  Northeast 
Test  Area  (META)  have  become  a more  valuable  asset  to  the  United  States  Air 
Force,  and  to  the  reconnaissance  community  in  general,  through  the  accomplish- 
ments described  in  this  report. 
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SECTION  4 


CONCLUSIONS  AND  RECOMMENDATIONS 


It  is  the  conclusion  of  the  program  staff  that  the  services  offered 
under  the  scope  of  this  contract  have  been  adequately  utilized  during  the 
past  13  aonths.  Majority  of  the  support  provided  was  in  data  base  services, 
mission  planning,  and  NETA  tasks. 

Listed  are  recommendations  for  improved  and  expanded  support: 

1.  All  personnel  assigned  to  RADC/IR  should  be  made  aware  of  the 
services  and  data  available  to  their  programs  through  the  RADC/ 

IRRE  Data  Base  and  the  Northeast  Test  Area. 

2.  Outdated  materials  should  be  periodically  purged  from  the  data  base 
system  and  should  be  implemented  with  current  data. 

3.  The  digital  tape  library  should  be  expanded  to  fill  the  needs  of 
researchers  requiring  this  type  of  data. 

u.  A tape  directory  index  should  be  established  to  allow  the  "-er  to 
become  familiar  with  the  information  recorded  on  each  individual 
digital  tape. 

5.  The  imagery  Master  Cover  Indexes  should  be  maintained  and  upgraded 
on  a regular  basis. 

6.  Data  ocise  material  and  interpretive  support  should  be  established, 
reviewed,  and  coordinated  on  a regular  basis  to  assure  that  these 
resources  are  being  properiV  used  in  support  of  major  IRR  programs. 
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')  Rome  Air  Development  Center  2 


RM3C  plans  and  conducts  research,  exploratory  and  advanced 
development  programs  In  command,  control , and  communications 
(C3)  activities,  and  in  the  C3  areas  of  information  sciences 
and  intelligence . The  principal  technical  mission  areas 
are  communications,  electromagnetic  guidance  and  control , 
surveillance  of  ground  and  aerospace  objects,  intelligence 
data  collection  and  handling,  information  system  technology, 
ionospheric  propagation,  solid  state  sciences,  micmvava 
physics  and  electronic  reliability,  maintainability  and 
compatibility . 
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